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Pigments Derived from Haemoglobin

At the end of their life span, red cells are
taken up by macrophages in the spleen,
marrow, etc. Intracellular breakdown of haemo-
globin (Hb) begins with opening of the porphyrin
system of haem, the four pyrrole nuclei and globin
now forming a long-chain molecule (chole-
globin). The globin and iron are then split off and
the residual biliverdin pigment, consisting of four
pyrrole rings, is reduced to bilirubin and passes
into the plasma where it is bound mainly to
albumin. The bilirubin is taken up by the hepa-
tocytes, dissociated from the protein, and is
conjugated with glucuronic acid and excreted
as bilirubin glucuronides in the bile. The iron
which is split off from haem is stored mainly as
ferritin and haemosiderin and re-used.

Breakdown products of Hb may accumulate
in the body in the following circumstances: (a)
local deposition results from haemorrhage into
the tissues; (b) more generalised accumulation
of bilirubin occurs when there is excessive red
cell destruction, i.e. in haemolytic anaemias; (c)
increase in bilirubin or its glucuronides occurs
when there is some defect in the metabolic or
excretory pathways by which the iron-free part
of haem is delivered into the intestine as bili-
rubin glucuronide; (d) accumulation of iron-
containing compounds occurs when the
amount of iron entering the body exceeds sig-
nificantly the small amount which is lost phy-
siologically. The effects of these abnormalities
are described below.

Local accumulation of pigments

When haemorrhage into tissues occurs, many
of the red cells in the escaped blood undergo
lysis; their Hb diffuses away and is taken up
and catabolised in macrophages in the draining
lymph nodes, spleen, etc. However, some of the
red cells are ptiagocytosed locally by macro-
phages derived from monocytes which migrate
into the lesion and bilirubin and iron com-
pounds are produced as described above: this
process is illustrated experimentally in Figs.
10.8: in man it is reflected in the
of a 'black eye' or any other
bruise. Most of the bflirubin diffuses
;:'& evmtqaily dealt with by the liver,
"'it pay persist locally in crystalline

Fig. 10.7 Macrophages containing red cells in pha-
gocytic vacuoles. From the subcutaneous tissue of a
mouse six days after an injection of red cells, x 1200.

Fig. 10.8 Intracellular formation of bilirubin crys-
tals in macrophages of mouse, 16 days after injec-
tion of haemoglobin, x 1200. (From preparations by
the late Dr. Janet S. F. Niven.)

form around an old haemorrhage, particularly
in the brain (Fig. 10.9): this may be due to the
absence of lymphatics in brain tissue. Some of
the iron released may also be retained locally as
the pigment haemosiderin (see below), either
within macrophages or as an incrustation of
collagen and other tissue components.

Localised accumulation of haemosiderin may
occur in the lungs as a result of haemorrhages
in pulmonary venous congestion, e.g. in mitral
stenosis (Fig. 10.10) and also in idiopathic pul-
monary haemosiderosis where it is accompanied
by fibrosis. Haemosiderin deposition also